Although there are many honey bee pathogens/parasites, it is still not understood how 19 they change their gene expression to adapt to the host environment or how the host 20 simultaneously responds to pathogen/parasite infection by modifying its own gene 21 expression. Such interactions must lead to changes in the physiological states of both 22 host and parasite. To address this question, we studied a trypanosomatid, 23 Lotmaria passim, which can be cultured in medium and inhabit the honey bee hindgut. 24 We found that L. passim dynamically modifies the expression of mRNAs associated 25 with protein translation and the electron transport chain to adapt to the anaerobic and 26 nutritionally poor honey bee hindgut at early stages of infection, and to become dormant 27 at late stages of infection. Meanwhile, several genes are continuously up-or 28 down-regulated during infection, including GP63 as well as genes coding for host cell 29 signaling pathway modulators (up-regulated), and those involved in detoxification of 30 radical oxygen species as well as flagellar formation (down-regulated). L. passim 31 infection only slightly increases honey bee mortality and does not affect the number of 32 microorganisms in the gut microbiota; but it induces honey bee innate immune response. 33 Upon infection, the host appears to be in poor nutritional status, indicated by the 34 increase in the levels of mRNAs for take-out and facilitated trehalose transporter and 35 the decrease of vitellogenin mRNA level. Simultaneous gene expression profiling of L. 36 passim and honey bee during infection provided insight into how both parasite and host 37 modify their gene expressions. This study presents one of the best models to understand 38 host-parasite interactions at the molecular and cellular levels in honey bee. 39 40 41 42
Introduction
were the second highest fraction (744, 22.5 %) . The third highest fraction corresponded 149 to the genes specifically up-and down-regulated at PI 7 (476, 14.4 %) . 44 genes were 150 continuously up-regulated and 67 genes were continuously down-regulated throughout 151 the parasite infection ( Fig. 2C and D) . The list of continuously up-regulated genes was 152 enriched with the following gene ontology (GO) terms: "modulation by symbiont of 153 host protein kinase-mediated signal transduction," "modulation by symbiont of host 154 nitric oxide-mediated signal transduction," and "proteolysis." It included homologs of 155 glycoprotein (GP) 63 (leishmanolysin) and many peptidases (Supplementary Table 2 ). 156 Oxidoreductase, tryparedoxin 1, tryparedoxin-like, tryparedoxin peroxidase, and increased from PI 7 to PI 12 followed by a decrease at PI 20. Interestingly, many genes 185 associated with rRNA synthesis and processing were down-regulated from PI 7 to PI 12 186 ( Supplementary Table 8 ).
187
Changes in the gene expression profile of the honey bee hindgut upon L. passim 188 infection 189 We next compared the gene expression profiles between L. passim-infected and 190 uninfected control honey bee hindguts (rectums) at the same ages (PI 7-27) by The mapping rates of clean reads derived from control honey bees to the honey bee 192 genome were 75-92 % and those derived from L. passim-infected honey bees were Table 10 ). The increased number of L. passim in the honey bee hindgut at PI 12 appears 210 to enhance oxidative phosphorylation and suppress RNA synthesis and processing in the 211 gut epithelial cells. Among the few genes regulated at the multiple stages of L. passim 212 infection, immune system-related genes, defensin-1 and β-1,3-glucan-binding protein 1 213 (βGBP1) were up-regulated in PI 7-20 and PI 12-20, respectively. Similarly, nutrition 214 and starvation-related genes, take-out-like carrier protein (TO) and facilitated trehalose 215 transporter Tret1-like (Tret1) were up-regulated in PI 12-27 and PI 7-20, respectively.
216
These results suggest that L. passim-infected honey bees are likely to be starved and that 217 the gut epithelial cells are in poor nutritional status. 229 We confirmed that ingested L. passim reaches the honey bee hindgut and colonizes it as 230 previously reported (Schwarz et al. 2015) . The number of parasites dramatically 231 increases around 7-12 days and then reaches a plateau at 20 days after infection with 10 5 232 cells under both laboratory and hive conditions. Accumulation of the parasites in the 233 honey bee hindgut slightly increases bee mortality and never results in rapid death. This 
Effects of L. passim infection on the honey bee

239
We did not find evidence for interactions between the honey bee gut microbiota 
